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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

The purpose of invention [Field of the Invention] 

this invention relates to the semiconductor pressure sensor which protects a sensor element 
from a contamination night or heat by transmitting in detail the force which a diaphragm receives 
to a sensor element through a working fluid about a semiconductor pressure sensor. 
[Description of the Prior Art] 

What was [ semiconductor pressure sensor / this conventional kind of] full of the silicone oil as 
a working fluid is known. Thermal resistance of a silicone oil is low, and since the coefficient of 
cubical expansion is large, operating temperature limits are restrained by the range of -30 to 
about +120 degrees C. 

Then, that with which has thermal resistance and the coefficient of cubical expansion enclosed 
liquid metals, such as Hg, small Na, small K, etc., as a working fluid as a semiconductor pressure 
sensor more nearly usable than this under the environment of high temperature is considered. 
[Problem(s) to be Solved by the Invention] 

However, since a semiconductor pressure sensor usable under the above-mentioned hot 
environments has toxicity in Hg and the danger of explosion by contact for moisture is in Na and 
K, it requires consideration special to those handling, and has the problem that manufacture is 
difficult. 

In addition, liquid metals, such as Hg, Na, and K, have the restrictions on mounting — since it is 
a conductive material, the special composition which insulates the input/output terminal of a 
sensor element from a liquid metal, and prevents a short circuit is needed — and this makes 
manufacture much more difficult. 

The semiconductor pressure sensor of this invention solves the above-mentioned technical 
problem, and it aims at making easy manufacture of the semiconductor pressure sensor in which 
the use under hot environments is possible. 

Composition of invention [a The means for solving a technical problem] 

Semiconductor pressure sensor of this invention In the semiconductor pressure sensor which 
transmits the force which is [ gap / which is constituted between the sensor element to which 
an output signal is changed according to the size of the force of acting, and the diaphragm which 
receives the force from the exterior ] full of a working fluid, and the aforementioned diaphragm 
receives to the aforementioned sensor element through the aforementioned working fluid As the 
aforementioned working fluid, it is characterized by being filled with a perfluoro polyether. 
[Function] 

In the semiconductor pressure sensor of this invention which has the above-mentioned 
composition, the force which a diaphragm receives is transmitted to a sensor element through 
the perfluoro polyether as a working fluid. A sensor element changes an output signal according 
to the size of the transmitted force. The pyrolysis temperature of the above-mentioned 
perfluoro polyether is high, and a coefficient of cubical expansion is very small. Therefore, a 
perfluoro polyether does not deteriorate under hot environments. Moreover, the volume change 
of the perfluoro polyether accompanying a temperature change is minute. Consequently, even if 
it uses the semiconductor pressure sensor of the above-mentioned composition under hot 
environments, it shows a good detection precision. 

The above-mentioned perfluoro polyether is still more chemically stable, and has neither 
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intoxication nature nor the danger of explosion. Therefore, the usual handling is sufficient for the 
fullness work of a perfluoro polyether at the time of manufacture. Moreover, since insulation is 
high, the composition which insulates the input/output terminal of a sensor element from a 
working fluid becomes unnecessary, and a perfluoro polyether has few restrictions on mounting. 
[Example] 

The example of the semiconductor pressure sensor of this invention is explained below. A view 1 
is drawing of longitudinal section of the semiconductor pressure sensor of the 1st example. 
The semiconductor pressure sensor of the 1st example is an absolute-pressure type sensor, and 
is equipped with the sensor element 1, a diaphragm 3, housing 5, the middle wall 7, and a working 
fluid 9. 

The sensor element 1 is equipped with the sensor chip 11 and a plinth 13, and is attached in the 
bottom inside housing 5 by adhesives 15. 

The sensor chip 1 1 is a pressure sensitive device which consists of silicon, and has the 
diaphragm structure where the crevice was formed in the center of the lower part The pressure 
criteria room 17 is constituted between the crevice and a plinth 13. The sensor chip 1 1 is 
formed in the distorted resistance 19 or four places of a diffusion process or an ion implantation 
process, as shown in the cross-sectional view of a view 2. In addition, illustration of a working 
fluid was omitted and the view 2 showed the composition inside housing 5. 
Four corners of the sensor chip 1 1 are connected to the lead 23 for signal extraction by the 
bonding wire 21. As shown in a view 1, lead 23 penetrates housing 5 and projects outside. 
A plinth 13 is formed from heat-resisting glass (tradename Pyrex #7740 etc.), glass ceramics, 
silicon, etc. 

A diaphragm 3 consists of a material excellent in a precipitation hardening stainless steel, 
thermal resistance, such as an Inconel (trademark), or corrosion resistance. The seam welding of 
the periphery section is carried out to housing 5, and it maintains the airtightness inside housing 
5. 

Housing 5 is formed from iron, covar, various stainless steel material, etc. The screw thread is 
formed in the periphery section, and this housing 5 is connected to piping which introduces a 
part of measuring objects, such as a gas and a liquid, and the pressure-survey part of a machine. 

The middle wall 7 is the molding workpiece of the partially stabilized zirconia formed so that the 
sensor element 1 might be covered. A partially stabilized zirconia is a material which is excellent 
in thermal resistance and heat insulation nature., Thermal conductivity is 2.5 W/mK and is very 
small. Two or more run through-holes 25 are formed in the side attachment wall of this middle 
wall 7, and two rooms of the loculus A with the sensor element 1 and the loculus B with a 
diaphragm are opened for free passage. In addition, in the example, the middle wall 7 is designed, 
so that the fill of the working fluid which following-** may be set to 0.05 cc or less. 
It is [ polyether / perfluoro / 9 / as a working fluid ] full of the 2 rooms A and B which the 
middle wall 7 opens for free passage. The perfluoro polyether 9 is a full fluorination oil which 
consists of three atoms of carbon, fluorine, and oxygen. For example, there is phon BURIN 
(tradename : the Montefluos make, Italy). 

A perfluoro polyether has 350 degrees C or more of the pyrolysis temperature by the busy 
condition intercepted from air (02, N2), and it is chemically stable also under hot environment 
Moreover, the coefficient of cubical expansion of a perfluoro polyether is 1x10-3, and is very 
small. Maximum vapor tension is 0.1Torr(s) and is a low. Furthermore, electric insulation is high. 
The resistivity is more than 1014 [omegam]. 

This perfluoro polyether is chemically stable, and since there is neither intoxication nature nor 
explosivility, consideration special to handling is not needed. 

According to the size of the force from the outside of pushing a diaphragm 3, the perfluoro 
polyether 9 as a working fluid moves through the run through-hole 25 of the middle wall 7 
between the loculus A with the sensor element 1, and the loculus B with a diaphragm, and the 
sensor chip 11 is made to deform by the force according to the force from the outside in the 
semiconductor pressure sensor which has the above-mentioned composition. In this way, as a 
result of deforming the sensor chip 1 1, the resistance of the distorted resistance 19 fluctuates 
and the voltage signal according to the force from the outside, as a result the external pressure 
is detected from lead 23. 
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As mentioned already, since the pyrolysis temperature of the perfluoro polyether 9 is high, the 
perfluoro polyether 9 does not deteriorate under hot environments. Moreover, since the 
coefficient of cubical expansion is very small, the volume change accompanying a pyrogenic 
change of a perfluoro polyether is a minute amount Therefore, even if it uses this semiconductor 
pressure sensor under hot environments, a good detection precision is acquired. 
While fullness work is attained by the usual handling according to the semiconductor pressure 
sensor usable under the hot environments shown in the 1st example since the perfluoro 
polyether 9 as an operation fluid was used as explained above, the composition which insulates 
wirebonding 21 and lead 23 is unnecessary, can cut down the restrictions on mounting, and does 
so the effect that the time and effort of manufacture is sharply mitigable. 

Moreover, the middle wall 7 is established and the volume change of the perfluoro polyether 9 by 
the shell and temperature change which made the fill of the perfluoro polyether 9 the minute 
amount (0.05 cc or less) becomes very small. Therefore, change of the internal pressure by the 
volume change mitigates, and as a result of the burden to the diaphragm and sensor chip 
accompanying change of an internal pressure becoming light, the outstanding accuracy of 
measurement and outstanding endurance are acquired. 

Furthermore, since the middle wall 7 intercepts the heat from the outside and prevents the 
temperature rise of the sensor chip 1 1, the measurement error by the temperature rise of 
sensor chip 1 1 the very thing mitigates, and there is an advantage on which improvement in the 
accuracy of measurement is achieved further. 

The semiconductor pressure sensor of such a thing to the 1st example is suitable for 
measurement of the high-pressure force under hot environments. For example, also in severe 
measurement conditions, such as detection of the firing pressure of a gasoline engine, it works 
good. In addition, as a contamination night in this measurement condition, although there are C 
particle, C02, H20, etc., for example, it does not act on the sensor element 1 according to the 
sealing structure between a diaphragm 3 and housing 5 as well as these. 
Next, the 2nd example is explained. Drawing of longitudinal section of the semiconductor 
pressure sensor is shown in a view 3. 

The semiconductor pressure sensor of the 2nd example is an absolute-pressure type sensor like 
the 1st example, and is equipped with the sensor element 31, a diaphragm 33, housing 35, an 
interlayer 37, and a working fluid 39. 

Like the sensor element 1 of the 1st example, the sensor element 31 is equipped with the sensor 
chip 41 and a plinth 43, and is attached in the bottom inside housing 35 by adhesives 45. The 
crevice is formed in the center of the lower part of the sensor chip 41, and the pressure criteria 
room 47 is constituted between plinths. The sensor chip 41 is connected to the lead 51 for 
signal extraction by the bonding wire 49. Lead 51 penetrates housing 35 and projects outside. 
A diaphragm 33 consists of a cast of a partially stabilized zirconia in the 2nd example. The 
periphery section is fixed to housing 35 by the metallizing layer 53 through a metal ring 55, and 
airtight maintenance inside housing 35 is achieved. The metallizing layer 53 is formed with a 
tungsten etc. The material which has the coefficient of linear expansion of the middle value of 
the coefficient of linear expansion of the partially stabilized zirconia by which the material of a 
metal ring 55 is used for a diaphragm 33 and the middle wall 37, and the coefficient of linear 
expansion of the material of housing 35 is used. With this metal ring 55, the distortion 
accompanying the temperature change of a diaphragm 33, the middle wall 37, and housing 35 is 
absorbed or eased. 

Housing 35 is formed from iron, covar, various stainless steel material, etc. like the 1st example. 
The middle wall 37 is the molding workpiece of the partially stabilized zirconia formed like the 1st 
example so that the sensor element 1 might be covered. In the 2nd example, two or more run 
through-holes 57 are formed in an upper surface portion, and two rooms of the loculus C with 
the sensor element 31 and the loculus D with a diaphragm 33 are opened for free passage. This 
middle wall 37 is designed so that the fill of a perfluoro polyether may be set to 0.05 cc or less. 
It is [ polyether / perfluoro / 39 / as a working fluid ] full of the 2 rooms C and T which the 
middle wall 37 opens for free passage like the 1st example. 

In the semiconductor pressure sensor of the above-mentioned composition, as a result of the 
perfluoro polyether 39 as a working fluid moving through the run through-hole 57 of the middle 
wall 37 and pushing the sensor chip 41 by the force according to the force from the outside 
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according to the size of the force from the outside of pushing a diaphragm 33, the electrical 
signal according to the external pressure is detected from lead 51. 

according to the semiconductor pressure sensor of the 2nd example explained above, since the 
partially stabilized zirconia with thermal resistance and heat insulation nature constituted the 
diaphragm 33 in addition to the effect of the 1st example, the effect that much more 
improvement with the accuraicy of measurement under hot environments and endurance can be 
aimed at is done so ^ 

Although the example of this invention was explained above, things of this invention which can 
be carried out in the mode which becomes various in the range which does not deviate from the 
summary of this invention, such as composition which is not limited to such an example at all 
and does not use the middle walls 7 and 37, and composition applied to the differential pressure 
type sensor, are natural. 

An effect of the invention While the fullness work is attained by the usual handling according to 
the semiconductor pressure sensor of this invention since a perfluoro polyether used as a 
working fluid as having explained in full detail above, the composition which insulates the 
input/output terminal of a sensor element is unnecessary, can cut down the restrictions on 
mounting, and does so the effect that the time and effort of manufacture of an usable 
semiconductor pressure sensor is sharply mitigable under hot environments. 



[Translation done.] 
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CLAIMS 



(57) [Claim(s)] 

[Claim 1] The semiconductor pressure sensor characterized by being [ gap / which is 
constituted between the sensor element to which an output signal is changed according to the 
size of the force of acting, and the diaphragm which receives the force from the exterior ] full of 
a working fluid, and being filled with a perfluoro polyether as the aforementioned working fluid in 
the semiconductor pressure sensor which transmits the force which the aforementioned 
diaphragm receives to the aforementioned sensor element through the aforementioned working 
fluid. 



[Translation done.] 
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